) show that the cold fresh waters under the thick ice of the West Antarctic Ice Sheet are a habitat for microbial life, joining communities already found in deep cold ocean waters and sediments. The report is a landmark for the polar sciences, demonstrating unequivocally for the first time by direct, contamination-free sampling that microbes are present in the waters and sediment of Subglacial Lake Whillans, located some 800 metres below the surface of the ice and at a temperature of -0.17 °C.
The discovery of microorganisms in this environment adds to our appreciation that glaciers and ice-sheet beds are not sterile, but in fact host diverse microbial communities 3 . The beds of small, valley glaciers were shown to contain microbial communities only 15 years ago 4 . However, these glaciers have much shallower ice than the West Antarctic Ice Sheet, and microorganisms, organic matter and chemical species (including nutrients such as dissolved oxygen and nitrate) are exported from their melting ice surfaces down to the bed, so it is easy to see how microbes are able to grow there. This is not the case for the West Antarctic Ice Sheet, where there is little surface melt away from the ice margins, and even less likelihood that this water can find a way through a kilometre or so of ice at temperatures well below freezing. Instead, water is produced from geothermal heating at the bed and through frictional melting during ice flow 5 . This means that any microorganisms living in the water that is present beneath about 55% of Antarctica 5 must exist on energy and nutrient sources that come from melting ice, rock and sediment beneath the ice, and from recycling of materials from dead microorganisms 6 . The team's results give insight into how this may happen.
Microbes living in the deep ocean can rely on the remains of surface organisms raining down from above as energy sources. By contrast, microbes in the deep cold freshwater environment of Subglacial Lake Whillans must use energy sources contained in minerals crushed from bedrock by the ice, including sulphides (for example pyrite, found in many rock types) and reduced iron, Fe(II), which is found in many minerals containing iron and magnesium (olivines, pyroxenes and micas, for instance). These reduced iron and sulphur compounds, along with dead microorganisms, can be oxidized by oxygen in the water. This liberates the energy necessary to drive the vital processes of the living microorganisms that enable or catalyse the mineral-oxidation reactions 7 . In this sense, the microbes 'eat rock' -although in practice, they attach to the mineral particles and help them to dissolve.
The microorganisms needed to promote these types of reaction have been found by the team, in particular Proteobacteria, which make up around 53% of the gene sequences examined. Glacier-crushed sediment is a ready source of phosphorus 8 , a key nutrient for enabling microbial growth, but sources of the other key nutrient -dissolved nitrogen species such as nitrate (NO 3 -) and ammonium (NH 4 + ) -are harder to come by. They include a little from ice that melted to produce the water 7 and small amounts in some micas and feldspars 6 . Any nitrogen scavenged from rock is hard-won, so must be preserved or tightly recycled to keep the microbial ecosystems viable (Fig. 1 ).
An intriguing feature of the team's data is that ammonium, often liberated from the decomposition of organic matter, is the principal dissolved inorganic nitrogen species. Furthermore, the water column contains significant numbers of nitrifying micro organisms, which oxidize ammonium to nitrite and nitrate. The particular ratio of oxygen isotopes in the nitrate -∆ 17 O of NO 3 --is almost zero, and is consistent with nitrification. This strongly suggests that hard-won ammonium diffusing up from the sediment is tightly recycled between dead and living microorganisms, and is a means of sustaining new microbial growth -a process known as chemo autotrophy.
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Microbes eat rock under ice
The first description of the microorganisms inhabiting a subglacial lake deep below the Antarctic ice sheet reveals some of the complex interactive metabolic processes that sustain these microbial communities. See Letter p.310 ) occurs in Subglacial Lake Whillans, 800 metres beneath the surface of the West Antarctic Ice Sheet. They show that this cycling is conducted by chemoautotrophs (bacteria that use ammonium ions instead of sunlight to drive their vital processes and proliferation) and heterotrophs (bacteria that decompose organic matter, including other bacteria, to derive energy, producing ammonium ions as a consequence). The chemoautotrophs are probably confined to the lake's water column, whereas the heterotrophs probably exist in both the water column and in the lake's sediment. 
NEWS & VIEWS S U P H A N S A S AWA M I P H A K & D I D I E R Y. R . STA I N I E R
T he extrinsic cues that instruct cells to become blood-cell precursors are mostly unknown. Studies in different vertebrate models have shown that these precursors, called haematopoietic stem cells, originate at least in part from the first functional intra-embryonic blood vessel, the dorsal aorta. However, the cell types and signalling molecules that promote the generation of haematopoietic stem cells in the dorsal aorta are not well understood. Two papers in this issue 1, 2 find that structures called somites, precursors of a range of tissues including the vertebrae and skeletal muscle, are involved at more than one stage of this developmental process.
Haematopoietic stem cells (HSCs) have the capacity to replenish all blood-cell types throughout life. Live-imaging experiments in zebrafish (Danio rerio) [3] [4] [5] provided the first conclusive evidence that these cells derive from the endothelial cells that line the dorsal aorta (DA). However, these and other studies 6 indicated that only a subset of DA endothelial cells can become HSCs.
Studies in avian embryos 7 gave the first indication that the ability of endothelial cells to become HSCs was determined by their origin. Endothelial cells from a tissue called the lateral plate mesoderm populate part of the DA, and can give rise to HSCs 7 . Endothelial cells from the somites populate another part, and do not become HSCs 8 . When production of HSCs within the DA ceases, the somitederived endothelial cells replace those from the lateral plate mesoderm 8 . It therefore stands to reason that somite-derived cells and signalling factors may regulate the endothelium-to-HSC transition.
Nguyen et al. 1 (page 314) investigated the role of the somites in development of the DA and HSCs in zebrafish using a mutant fish strain called choker, in which signalling from somitic tissues is defective 9 . They expanded on the previous analysis of this defect, and found that choker fish harbour a defective copy of meox1, a gene that is normally expressed in the somites. They then examined HSC development in these mutants. Surprisingly, these animals had more HSCs than their wild-type siblings.
Next, the authors used genetic tools to trace the descendants of cells within the somites (an approach known as lineage tracing). They found that, as in birds and mice 7, 8 , a portion of zebrafish somitic cells give rise to endothelial cells that line the DA -a progenitor population that Nguyen and colleagues named endotomal cells. Up-and downregulating meox1 function revealed that the gene inhibits the formation
The authors also find that surface sediments beneath the water contain organic matter with higher carbon-to-nitrogen ratios than the organic matter in the water column. This also suggests that decomposition of organic matter in the sediments releases ammonium and other dissolved nitrogen species back into the water column. Some of the carbon in the decomposing organic matter seems to be released as acetate and formate -forms of dissolved organic carbon that can readily be taken up by microbes in the water column. Hence, processes in the sediment, and recycling of materials between the sediment and the water column, are important for the longevity of the microbial ecosystem in the lake.
In this respect, this deep cold fresh water ecosystem is similar to those in and overlying deep cold ocean sediments. The West Antarctic Ice Sheet is draped over deep basins of former marine sediments, kilometres thick, which also contain organic matter 9 . Just how much influence this gradually decomposing organic matter has on surface sediments and the waters between the sediment and the ice bed remains to be seen, but beneath some parts of Antarctica, where water flow is slow, one can easily imagine how chemicals diffusing up from deeper sediment might allow microbial communities to exist in the shallower sediments (Fig. 1) .
The team has opened a tantalizing window on microbial communities in the bed of the West Antarctic Ice Sheet, and on how they are maintained and self-organize. The authors' findings even beg the question of whether microbes could eat rock beneath ice sheets on extraterrestrial bodies such as Mars 10 . This idea has more traction now. ■ 
Martyn Tranter is at the Bristol Glaciology
